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1 

^ni&o^x^!; v^^^jscrittjEm^a^L 

ffllE»«^»^ffrE«-?-2^U3fift*til*b, missal 

A*£nssfc&^-*fc«^aj&»ucffi*u mis 
s: ^-r 5 t &¥?m t -r z> m^-a a> u* a v- ^ ^ ^ 0 

A T" A 0 

ftam^SA* Lr&mZ&TZ-t 5 £ # oflfiEIilffS&ftfiJ: 
a?^ LiA^ 



(2) ^Pl^l 1-346302 

2 

AA*nsa^^««*ffi^-a^L,{c«»u, a^£ 
n^m^-a^^L^stc^cfc^sr-miEa^-ad^L^A 
a^a^uf Amfgi££/&-r£a^-a 

ff!Ea^ad^J*A®fft^»LT. A*£ix6T^ ;y ^ 

MET * 3/ ^ $ ixfcMtttc** Ura^-3§A^ L fcB £i£ 

SfjEA^tlj ffi t BilEfl^a^Uf AHj^ S: it «-f 5 c £ 
K«fc!>, a^aa>UfA«c.fcoT£C5M«**bo£<& 

aj^feWm-rs^fcK, fliiEMW^k**^? 1 ^!; 

^> C ^4#^<i: "T 5 icE^^m^a^^ b 
^ [W*ii7] flflE»tt**ja:#S^*5^T, 

m^F-a^^ LSfiS £ fitrEiOK^kffi fflEWtt Wflfifil ^ 
[fi^ilSj fitiEWtt»Ffiififlt»tii#S^. 

1 1***9] StjEWttffttflSJtfcti^lS:^, 



3 

[fg*xilO] A*£ix5Sfc&^«ffl&«*a*>Uc 
«^aa*L&A#K«K:»AU m^-S^LWAlM^^ 

£j»t-5«^a*>U¥A3MS:£ . 

ffUBa^Sj&^bttAMfftt-Mbr, A^SitST* 

WIEA*®«i:mia«^a^U#AM«S:tt:»i-5^i: 
ia!3 4 «^aa>L#AK«fcoT:£C5®«#ffc:tf>£^ 

it, ^^^y -y ^ ^ 7^y 

Si:, 

/.cA^MSt tm* fcSrFaa* L3£g£ £>ffl^<&fr-ti: 
^a*»W#f4*f^fi»Re. 

aT-a^> L »ft £ miBHWS&flS* £ mBBWtefMfitt <>: £ 
££W»£ l OKEttoSrf-a** 

2] wia»ttfffiBffl[*a*a*^ 



(3) »M*Pl 1-346302 

[»#si4] urttt-tt^aA^bisffiSrifA-rsm-^a 

«^fS^Lfca^-a^-L4#tt^$:#fllUT^^, SMEA 
*|gf6co# fnH^rj/n CTSfflSflrPaa* U 
A^^nfctt-T-Ss&^Sfift^JCS-rs 

AA*nS« J ? : a^U3ft«^»JJK)««tcS<5^ 
SSStt^a^LSSftSrA*'*?* t LTlWlEAAIir 

«{-miH«^-a3&^LS:ffAb, «^aa*uf apt** u 
rai*-r5^«i:, Sr^Ay-csja^tusa-^a^ujfA 

J* T £ 3 >- a " ^ ± ( Z m * & fc ^ 7> n ^ 7 

ffl^«^AA^s«^a3a»u«tt»fpja^as:^Ayr-« 

i*^n6lf*^l 4{c8a«8<7>«^-a^U#Av'^7 l AS: 
[»#JBi 6] tt^-a^bW^^rtSefiSravtra- 
4<7 AA^ttSS^i&^-WWSrtt-^a^U^^b, A^J * 

nstt^aA^MSt-jcscfcsssTfliiiBa-^a^u^A 
a^ad»u*Aiij«s:*jai-sa^a 

mfBm^aa>u$AM&(c#LT, A*^nsr^^ 

5<? ffigEAAMtti:mia«TFad»U#AlBfft«:tfc«S!-rsci: 



5 

-?-aA>L3££&tcT^ ^ £#-ra»ttffffiffi£:liffE« 
fttHEM®^* ^ itftfB 7^^l:^t5 WttiflMiffiffi t <D 

[0 0 0 1 ] 
[0 0 0 2] 

tt, fl*J:ttt«§II¥9- 1 9 1 3 9 4*^« j ?>s:Sfc ri 9 

97^12^, r>r • • -y- • -y — • h 

a >X * tJ-V ■ -f^-^Pt yis^slf, %\ P — 6 
*, Sl 2*. 1 6 7 3-1 6 8 71 (IEEE TRANSACTI 
ONS ON IMAGE PROCESSING, VOL. IP-6, NO. 12, 1997) J 

[0 0 0 3] HlOtt, fiUlB^ISWWiSJlVfifllSSCRtC 

^1 0 0 011 AAIttl-»LtDCT (Discrete Cos 
ineTransform;«tt3l^ ^JEft) Sfctt, DFT (Dis 
crete Fourier Transform ; Btlfc;7 — V ^Si^) Srf? 

i\ ffians**-^— o o i — mti-t&o -v— 
o o ni, JHKftx»*i o o ofrbmtiz 

nS^Mtli, tt^a^LW^A^SixSa-^aa* 
LitrifAL. «^a*»U#A«*«ft&#«K*£ 
i^i 0 0 2^M5c a?J3Rft£«*i o o 2tt, 
— ^#A»l 0 0 1 a^ffiAS^SSrF-a^LffAS 
u J3«t»S»«i 0 0 0 T-'frt>tiTz%£1&<n 

[0 0 0 4 ] fttc. BMRfltSo AAIttli, mm 
*«ft«ioooi:A*$ix. M^iC^LTDCT 



(4) 4#H§¥l 1-346302 

*^ttDFT^ffipns. fit, 

li, v-^ffA*l 0 0 1— tb*$tuS. ^-^WAS 

iooir-11 S»«fto**£^;fc#^*3&»<bS J F-a 

[0 0 0 5 ] 
[ftl] 

^ v f = v + CCx 

[0 0 0 6 ] fcSv^tt, 
[0 0 0 7 ] 
[ft 2] 

v'= v(l + CCc) 

[0 0 0 8 ] *if(C^oTtt-7-S3&*US:JPA-rSo 
[0 0 0 9 ] »6>ixfc«^-ad^LifAK*«ftf4j»ffltt 
ft«»l§IS& 1 0 0 2— fcU*£*U ::T', a»DCT*jfc 
^ (i^DFT^ff^nrtt^-a^bffAMIft^^fiS;, ffi* 

[ooio] a^a*» tomtit t , a^-a 

^-^»a*i o o i -A^^n^m^-a^^Ljts 

*:#<-t-5£, tt-y-a^UffAHttcoUfW^fi** < 

s^a3&*uiAiij«6o®«3e-fi:s:aix.sr. 

JO [0011] 

fcttJteom^-a^ujpA^^^^ii, «-^a^L»a 
[0012] -toaa^tt, * # 3ft«aa^«c«^a^ua 

E^IILT, m^aA>L£»A*r£fc#T-&5o 
co^fS^UPA^f^TIi, S^F-a^LWAt- «fco 

r £ 1 5 r- *> h 5 ra « a* if <£> a ffi <?> t> ^ r- a s o 

[0013] s"jo3i*«, saejiita-T-aA^asttiir* 
a«>, fc^x.ffl^a^usaatiiiw^t, r^^^icMt 

5^ r^Micifflt^o^iir^^. K^Aififcm^a 



[0014] #«9!0>BWI4, !fcoA*-rs#JSKJife 
W Kft ^ 'C # 6 S^S Li¥ A is £41*-*- 6 r. i 

So 

[0015] 

v-^x^te, AAIft o«iit «■» Lt * ^ y C» 

(D^7 r y >f ^ * ^ ^ (CIS Cri^^ L4#ttSc£51 

fe a** * n £ afjiaiij«#fls« £ msawttff* 

^tlctil, Sm*ffi«^S*>L»flE&A;&'*7*- 
[0 0 16] ^M^WS^tWA^rAtt, m^- 

[0017] #$gW<^«^S**L#A^*^ JMa, ^T- 

[0018] #38930«^3*»L»A^*r Al*^ 

<5 o 

[0019] *«^Wl^liA'>^7 All «^F- 
aj&>L53ifi£, ®«$&ffc;ffi £ , 7 9 y $ lz>tf-t &W&kW 

[0 0 2 0 ] ^^Ot^L^Mgt^. A 

^dn-ss^^isasTm^s^n-KSiL, a* six 
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5m^a?!>> L Stated? ISfcSSS^MES^S^ LSrAA 
®«K#AU tt^a**L#AHfft Srferit"*- Stt^SA* 
L#A^S£. fitJK«^S*>UifA®ffti£*|- LT. A* 
£;h,£r^ ^/^7^^U^t7^ y? 05Sge*SB 

Alte^ltgtSItlcj;^ tT-g^L^AICctor 
AtSIft^tiSfflfSi:, fi1JEA*®«^> i l*1»*S: 

ff-H lt^x ^y c^iu ^f^y ^^^Srtti 

[0021] **wo«-7-33&*u4#f4*fNjaKfi«, Sir 
ffi«^aa>U#tt«£j*^«*e:fc^T* rf??'*?* 
— * , a^3S*»u3fiS, ^y^^y -o^^ ^^stc m 

[0022] flfl 

[0 0 2 3] *SWo«fS^l»ttSffa8tli, 

U#^M^Ji<i:^5^jEr^ s/ p /^^-iS'^KBt* 

[0 0 2 4] 
5<7 TBffi^SLTBJffllcRfltS. 



(©) 



¥11-346302 
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[ 0 0 2 5 ] Hi Sr#fia-f 5 £ . jMfiro^lB 
[ 0 0 2 6 ] BlC&l^T, %y~=? ]} ftWM 10311 A 

ioi^ts. sassfiioitt, #x^y#^sis 

1 0 3 ti'hmJlZtlhXv-^V << l/^ry? *{Z&<z>xm 

££m-?-aa>L&g£fctfSlSl 0 0^t5 o 
LBaSttiSiOOli, */rttflt(7?«^S^L5SS*r* 
Sgf.lOl^MS, ^LT\ ^g*i:LTta 
gtl0 1^bti}^^5, ^:COffi^336>Laift{c>fcj-#- 

a^L3Sft«:ft«Lr«^a^uifAai o 2^ai^-r 

Sj^LKKftU tt^ats&^USfiftJStlifflSl 0 O^^btii^ 

U S^a3&>U»A®«*:Hl*-r5o 
[0 0 2 7] B l le^t^^-a^L}? Av^t" A 

[0 0 2 8 ] AAMte&^H^ajfcx^y <z>SS:K£ 
U Kf@o#r =*y (D^ft^ix&ZT^V << l>>*fy>?* 
k (= 1 , . . . , K ) T-ES'J-fSo «^-S^b#AWP 
LTSl s (m) (m = 

l, . . . , M) k-r&o Srf-S^LSftKH it^l 



10 



i<9 



-20 



f 8** l# a r ^ y x a lefts its s ^ . m^ig 

fcfiH^Mffi{e«»{fc;U ^MtlOlSrs (m) T-« 

«j&*s (m) <7>£ *<Z>Pf«#{fcK£ 7^ 
ttffffiffi«:-en^ixD <k, m) , V (k, m) 
-To 

[0 0 2 9 ]^:. H*r#SBLT»»l«cRK-rs o 
[0 0 3 0 ] A**ixfciBffttt, y #iSWl 0 3 

(eA^^^So ^f^y^i^l 0 3ffj:, ©^o^m 

[0031] ^7f^y »3H«5 1 0 Sj^feffi^iXjfcjE/T 1 

asssi o iiai ^#^y -r yf^^rair, 
^iiT^s. ^f^y ktc^-rsft^-s^ 

[0 0 3 2 ] 







79 v 9 


3(1) 


D(k. 1) 


V(k. 1) 


s (2) 


D(k, 2) 


VCk. 2> 








s (M) 


D(k. M) 


V(k, M) 



[0 0 3 3 ] WftmW: 101 T-(4 , m^&fr L^S^tH 
SlOO^bS^t^s (m) &A£i£titzt% 
(c, y i o 3^^fcb^i$tifc^^=ry -< v 

k lector, ffli^stt-T-a^L»tt**ajR 
u ®«^j{k*D (k, m) tm&wmmv u, m ) ^ 

[ 0 0 3 4 ] fi^S** L^ffi^tH^ 100 T-tt, A^M 

SAi^fAiaAsn, ^f^y^io3r^f 

Z(m) = (1 - a)(l - D(k y rn)) + aV(k,m) 



=*y * tifc&iz* ^-^^x 

So 

[0 0 3 5 ] 
[«*3] 



oT A 

t-t 



[0036] relC, a tt. 0 S a £ 1 1- 

D (k, m) <7>^#l4MS^Mb&3^£iMJ £\ -rttt> 

(k, m) 14, «^-a^L5il*^*S^«a^*:# < t£ 
So J:ot, 1-D (k, m) tV (k ( m) 14 b ^~ 



50 



S o 

[0 0 3 7 ] #;{e, H 2Sr#S8LT. ^g^tMI 
fcti«i 0 0 05KiMBJBlc8St5. 
[0 0 3 8 ] fi^S* 1 L»K(7>>f Vt* ^ ^ m 



u 

UCty hL, 830|ftHa(tOft*liS:*tZma 

x £ . S*ffi&*;i5«^33&>L36S*«-r Sm a x 
£OK-tr ;x h^S Uf^5 0 0) 0 &fe, S8gi 
1 0 l tcffi^iS^UffiS s (m) Sr^-x., ^«Sfti:t 
rSffliSfil 0 l A^tti*$ixS©fi^fcftD <k, 
m) £W«=flMiffiffiV (k, m) <t:S:R;W&tr 
5 0 1) o m&itHt&D (k, m) ^«F*Pfi*flt 

Do <fct?/h*<. WttWfffiffiV (k, m) 

s/^fd*r-r5K±fia^K#fitvo «t t?*^^^?^ 

£P-<S Uf7^5 0 2) 0 ^ fF^P£#fijtD0 

fAfRssnr^siT-ts^L, ^i$-fSct?{e, 

SlT'fcoTU^ L^s^S 0 2<7>&f*S:«fc 
» 3 <7>B L Ur^5 0 3) , Z 

max^M^Z (m) CDfit £ 5 (^75^^50 

4) o ^rlt, Z (m) j&*Zma x Eli* fi, Zma 

xl:z (m) ^UtS^it)^, 

U^^<7?ffls (m) SrSmaxCftAtS (^x^^S 
0 5) . tL, ^fy^5 0 2K)*#«:«ifc$4^ofc 

Sr^^r S'^'t-So- ^T^^5 0 4T*Z (m) Z 

m a x «t ^/hS^fcfcfi*^" ^5 0 5WMi^^rj/ 

6) , m<M0>£#«U m<Z>ffi* lfcitftf^LT (^^ 
^5 0 7) ^75/^501^15,, m>MC7^^^{C 
14, Zma x CDffia* OT'/il^^ 0 frM^ <J*^s>:/5 
08) , Of/i^I^it Sma x^iMfig^Li 
Silt, «-?Sa>L}f A95 1 0 2^fcb* C^s^S 
0 9) LTtol^TtSo — *\ ^ 5 0 8Tv 

[0 0 3 9 ] «^-iSA* L3*ft»WW 1 0 0d>b£±J^^ix 
^^tb-5 0 «-?-gi>&>Li*A«i 1 0 2m A^nss 

[0040] ^-ig^Uf ata-^ 1 ; x-m*. tt-?-2£a> 

Se<t^T*£So #JxJ2. 4#B§^9 - 1 9 1 3 9 4 #^ 

ri997^i2^, r^*^-*^—-^ — 
* h 7 > a y X ■ ^- v • -Y ^ - v> t 9 o t ^ ^ y 

^, SlP-6i. Sl2f, 1 6 7 3- 1 6 8 71 
(IEEE TRANSACTIONS ON IMAGE PROCESSING, VOL. IP-6, 
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no. 12. 1997) j 

So COQ^T-te. «^3*>LSftl3»l 2 O 

[0 0 4 1 ] Llf A -y 7 7 ^ Cfc^T , 

tT25ft 5 «t 5 lets C 1 1 r # S. t>U 

So eixtectip, ^aa>UiAteJ;oT£CSiI]JC# 
[0 0 4 2 ] i^O^^jg^Lv-;*^ -MeioV^ 

!fd*ftrt>««u&^»-&^wc, 

4 5. 

[0 0 4 3] ifcfc, iBOifgj&^L^f AlC^l^ 
MtSl^it^^5S3+^7^-^ a fc, 

[0 0 4 4 ] Sfcfctt. HK^fc^WSPfiffffiDo > 7 

^ ^ii: o/<7 y^ a co^r 

6£-ffc£ T9 y ? Z>M& £<D/<? 

S<t 5 tcttS. 

[0045] #ctc, #«w<ate^S5»<^ii8f-o^Tei 
^ [0 0 4 6 ] H3«:#.«t5i:, *mm<n-nm<nffim 

^ LTO^ig^UIAv'^^A^/Tjtirt^o IS 3 
«O^^L#Av'^7Ar'll (S 1 ^m^ad^L^A 
^7A^S^gii o ioa>fc*Megffl3£fii 3 1^ 

[0047] m 3 <Diy*?-^x-n, s^F-s^LWttaf^ 

^St^gl 3 2fe£;^T, ^7=^!i >T >*^^^^ic^fL 

tiiFig^i^f^M^nSo tit, mT-ig^^b 
»tt»tt*8ii6fii o i^ttj*$n. ssissei o i tc 



L3 

wmzti&o m^f-ai uwtt*f^ jasie i 3 211 «tc 

[0 0 4 8] RM, #*WOffio3HifcO7i01fi{;io^TB 

[0 0 4 9] H 4 ISafi<7>»ffi 
£ LTW^g^LflAv'^f^^^titl^o B4 
tf>S^8j&>U* A^f^fll BloS-T-S^UfA 

s&ttSix, * <bfc g^gi© 151 tcA^ise 1 5 2 a* 

*«SSii. A*J£«l 5 2^ttlB««Eff 1 5 3**«ffi3 
[0 0 5 0] Hi4 O^rAffl 1130^7^^)1 

5 3I^M$ti5 0 ia»«#i 5 3tc««ft$ixfcK^S 

^L»tt*tt, AMU 5 2*aisrsa3S«i 0 1 
[0051] ^(c, m stc^sixss-T-a^LWteafE 

J&ggl 3 2(C^-T^^^(D^^(D^tltCO^T. n 

[0 0 5 2 ] 2 0 0 I*, iSe6i2^^~ 

A#£jh,Stt^»J&>L»&Ott^H8a>L£: 

S2 0i^t5o 7^ y^Slfrffl 2 0 1 H tt^FS 
^U#A«B 2 0 0A»iblti*$^5a^-336>UJf A®»(C 

Mir, AASii57^^^7>-^cj;cr£S5 
t? L > T ^ ^ S;h,fcM«£«^Sa>Ufctti«5 2 0 2 — 

tu^-r^c «-=3 L a^uttuiffl5 2 0 2fi, r^^^ntr^ 
2 0 1 j^fefcti^Sjttsr* $*ifcnj«t-^ur, a 

j#« 205 ^tii^-r ©K^k fi»taw 20311 a 
•T-aa* we a« 200 36^aj*$tt-5S-7-a^b# a® 

«^A*lffl«i:^b©«5feMt;a4:*ttiU, a^-aa>L4# 

y ^^sr«^-a^L4*tt**iaa5 2 0 5— ta*-rs. a 

^aa>M#t£*£jS;«fS 2 0 5 13, a^-ig^^U^fcli^ 2 0 

2£>kaA£ix3*fcasft£, a-?-aa>L$&S£. 
[0053] m 5 oa^aa* v&vkmfttft%iW:<D 

[ 0 0 5 4 ] A*H«tf>tt£ IH. I feOA^Hj^O 
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-tn-fnsrAAnrtt^-o-^y^^ i (=1, . . . , 

I) T-ES'J-t-So Sfc* 7^y^/<7^-^^S5IS: 
x (i) (j=l, . . . , J) b-T&o Z.Z.XT*y 

^T-&5o ^ V^^^^ k (=1, . . . , 

K) , SrF-a^LSSS s (m) (m= 1 , . . . , 
M) , MIC^ffcgD (k, m) , 7^^^l:^t6114 

fffffifiiv (k, m) i^ttj^coiiD T^5o A^M 
i icaN-s^x^y *r ^s^^Srk (i) , ®JC2? 
10 itm* d (i) r-^-fo Sfc* ^T^y -f^s^^a* 

k, tt J jF-S3& i U3itS(?>^>"7 f s/^^35 s m, 7 9 y 9 '^7 
^^^yry^^#i(Z)^WtttllJg*S:y (k, 
m, j ) , ^tH^£r (k, m, j) T**"T 0 
[0 0 5 5 ] #cKi, H«r#BgLrf*JHfi(iRW-rs 0 
[0 0 5 6 ] A^PJ& i Lit ASP 2 0 0 ^A 

U A*$n5«^S3&*L34l«s (m) 

S^UJfAT/u^yX^tt, H 1 *jfcttg| 3 , l!4CDa 

J±XhZ> Q «^-S^L<?>J¥ASnfclB«^«^S}&»U}¥ 
A®fifc£LT* H«^k»2 o 3 i:r^ ^^3StT»2 o 
l ^ffi*£it£o 

[0057] r^s/^^tT^2 o im a^-aa>Uf 
AOir«itcBf3£or^2/^S:ffi/\ 7* 3^«<oih«S:7 
^ *j$ ztitzmtMit \^xm t ^-j&fr^m&^2 o 2— mti 
■T^o 7* s^oosasia, su«cA**nsr * y?'*? 

(j) CJ;oT^$ix6o G&JxJ** 79 y 9 

.70 Jt^OlgiH, fcSlMiSt^f+SOftCOP SNR (Peak Sig 
nal to Noise Ratio; tf— ^ ft *#$S : S : fcfc) *^<7>fitCl 

^ffl-7-336^L»Alir«{-mD$nS. *&, T9y2& 
[0 0 5 8] ^^Htff|5 2 0 1 frbmtlZtlZT? 

yfztitzmmte, m^-j§^^m%2 o 2^a^£ 
^ t <z>(c^js-r stt^Sd* L^ttir a- ^ y Xjur 

o. 5*4f, oiioraoiiSrwAts, m^-a^^ 
**fijta2 o 5^^n5 0 

[0 0 5 9 ] ifg^uira2 0 2 ^, M#>& 

so ^^a^-a^ i u^m^2 o 2^t>A^?^n, 
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A^r-i?A isfzmfr^^'r—* t tavern— <r^— A /fr 

[0 0 6 0] A*!Mfc £ flrF-a*» L#A» 2 0 0 fctf 

P S N Rl^, fcS^IS, JCfik ri 9 9 5¥8^, X ^ 
t'^ay^H, f4 9t, f 1 0 7 8—108 

6lj te^CO, LTJ^f+tf LtWSN 

R (Weighted Signal to Noise Ratio) tffl^S^ii 5 
So &SIM2, 3t» ri995^12^,TY-^ 

y • 7* V K • fAX - 7 * — • t^^- * J vis 
— , SCSVT-5*, »6-g\ 4 6 7-4 7 61 (IE 
EE TRANSACTIONS ON CIRCUITS AND SYSTEMS FOR VIDEO 
TECHNOLOGY, VOL. CSVT-6, NO. 6, DECEMBER, 1995) J ft 
ifK!E«$jfX"0^<& J ND (Just Noticeable Differen 
ce) m^Sa>LPAM&£MM&0^#^ J N 

m^itm^trj-t^y 

[0, 1] it^^r, Wxl^PSNR^ffl^ 

^fcfc) tW-JSELr, lie (a) {ctf-tj: 5ftM»«-J:o 

T, ®«#fli«k:£»1-So B6 (a) O a , bilT 
itl^a = 2 0dB, b-50dB<!:t^i^^ 
S 0 «KSB**4rffl^S»-&«:, 4i\ «K3B*«:tM* 

WAiii6 (b) coBflttfCctoriirK^-ftSJcffiSi-r 
5o H6 ( b) (Oct Ltll W^'c = 1 OSr/fli^ 

[oo6i] xjimm^x^^v ftmm o 4<^t>A* 

!J5MK**x, ^rco^x^y Sr^-T^^^y -f >7* *s 2 * 

j^e^a** uwt±a*fi»a$ 2 o 5 ^ta^tis, 

[0 0 6 2] J^JbxI^fcH 5 co^-T-a^^ t»tt*tS8 
S^fT^ix 5 I tfecoA^M^ i = 1 , . . . , 

il^Ull t^L^ISs (m) £rm = 

l, . . . , MOMii <? tcK{fc$-£T . ±5B<7>*a3S*<fT 

fc>;h,So tit, -O^t^lMs (m) fCjtfb 
TJ*, (i) £r j - 1 , . . . , 
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J; 5KLT»kn&1&ffiSgJ&y (k (i) , m, j) . 
Ifg^iaSs (m) itO^fyfj'^^m, T?y 
^^y-^x (j) ir^co^' Vx j . litjft* % ffc 

id (k (i) , m) , ^f^y^yf^^k (i) 
tttt^SA* M#tt*£j#9S 2 0 5-A^f^ix. 

[0 0 6 3 ] JfctC, «^Sa>M#tt*£j«»5 2 0 5iCO 

JO I 0 0 6 4 ] Bl 7 (iS-T-a^ UWttSifiitSR 2 0 5 ooH 

oft, &m&&&T* tm+mfrvfest 

<b«fclj*S:»til LTlH4iMte»ffi«15 3 0 2 

>f >^*;*£tt^a3&>L»tf{-S<5^T3i§i-u |g« 
ffffiffi3SUi«B3 o 2tt, ^/^^-^ ^tttt}«S: 

£ uTttj^-rso 

[0065] B 7 £>SrF-aa> L4#te^£/&3&C7)1& 

[0 0 6 6] HrF-a** L^liigl y ( k ( i ) , m, 
j) tt«a«**«-ffl3 0 0^A*^tt5o «tu»** 
»«3 0 0{Cl*Efifc#»^«>f? , ^WS*!**^!; *< 

£Suml (k, m, j) (k=l, . . . , K, m = 

l, . . . , m, j = i j) t u, ^x^y 

$rNl (k, m) (k = l, . . . , K, m = 
1, . . . , M) ir-TSo WttlT'll Suml 

(k, m) , Nl (k, m) Offi ^r^T 0 ^ir y b "t* 
So i n^IftC^fS^T^y >f yt* k 
^ (i) t«-¥-a^U3il*^ ^fy ?XmtT # y 9 '**7 
tL—PVU ^"ry?* j ^ffifely (k ( i ) , m, 
j) <b^A^^ixS^, Suml (k (i) , m, j) 
(Offi(C«ffiJB*y (k (i) , m, j) ^J&D»$iX. S 
uml (k (i) , m, j) OfiS^H«r*tl5o ^^c, 
Nl (k (i) , m) Ofitc 1 #aoJf£i'U Nl (k 

( i ) , m) oflt*4S«r*ixSo fcfcL, i, j, 
m(?)Hj (D^^f{bf6i^ft Nl (k (i), 
m) ^ffitOH^ri^tT^n^l^o m=l, . . . , MtVT 

snst^rottfa^Liifti i = i • . - . , \<r> 
so -r^x<omi^t j = i , . . . , j T'^ztiz-t^xvy 



(10) 
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r ^ y $ * —fiztt LT±a?co«t3a3&4|ft y> ig $ *x 

5. -r^T^m, i, j C^ttMS^Tf^i:. 
[0 0 6 7 ] 

5wml(/:,m,7) 



r{k y mj) = 



[0 0 6 8] Ci:!?, m, j C^t^^ffi^r 

(k, m, j) 35«*tt3$tl. Wi4fFfiffiffi3SfciiW3 0 2- 

[0 0 6 9 ] WttfFffifflStb^ 3 0 2 -CIS, l&fcbft** 
W-»3 0 0^bW*Six53»a^r (k, m, j) fcg 
<5^T, T * ^^{C3^-r^m»f?fffiliIV (k, m) 

[0 0 7 0 ] — EfttSSftfid ( i ) tic, H«^t;4 

301 ^aJj s n*. @«*ffc;ft*W-«B 3oiii 

ff"t-^fc^OlB^J^rS urn 2 (k, m) (k = 
1 K, m=l, . . . , M) , jjf^y-fV 

2 (k, m) ( k = 1 , . . . , K, m= 1 , . . . , 
M) t-fZo ®MVtMX'l$, Sum2(k, m),N2 
(k, m) ^l^T0^t^n 9 ifgn^IS 

tc^-rs^^y ^ >*fy$* k (i) £«-?-83&>L3* 

S^vfy^^mi:Ht«Md (i) ir^AAifiiS 
S urn 2 ( k ( i ) , m) OffitC d ^JD^E Six. S 
um2 (k (i) , m) C0ffi^2«T$*XSo * >t , N 



70 



20 



2 ( k ( i ) , m) <n>\\ 
( i ) , m) Olfij^SES 
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1 35**03* Six. N 2 (k 
SiXS* m= 1 , . . . , MX 
frlsfe&t i = 1 , . . . , I 

^r^m, i \z.tti,x&mi>mT-tz>t . 

[0 0 7 1 ] 
[^5] 

Sum2(k,m) 



D(k y m) = 



N2(k 9 m) 



[0 0 7 2 ] {CXV, ^k, mlZtt-f&mn&itgiD 
(k, m) ^JlttlSiX, ^-^#c^3E3 0 3 —tti*$ix 

So 

[0 0 7 3] t*—:? 3 0 3Til 18M48¥fiffiffiJS£ii 

U3 0 2^fettS*$ixSliBttffFffifflV (k, m) ® 
«*flS**ffl-8»3 0 1 ^tt^S;h,SMS^&D 

(k, m) «^a3&>L3fifts (m) ££££#>T\ 

[0 0 7 4 ] m 7 ^^-rWttffffiffiWtilffl 302 

[0 0 7 5 ] y***?*—* x SriSJKWtcffi^S-fr 

*k. tfS^LiS^'f ^^m(7>i: %<OT? y 

^^7^-^xlC^f5t^^r a (k, m, x) t 
-f&t, fi^f+#BJ»w (x) Srffl^T, 

[0 0 7 6 ] 

[«6] 



J -co 



[0 0 7 7 ] KLjCoTlBttffffiffiV (k, m) £Sffi-f 
So fi^tttfHSfew (x) IS, s>^7;rf-* x 

(C*|"r<5^ttt^<7>IBttff*ffiV (k, m) ^CD*.£iS:& 

ft5o ^i"Lt>^KT-l4/jit^, WttPfilfifflv (k, 
m) oi^y^ [o, 1] <DKfflt1-Z><ox&>Zi\i£. M 
^WWIKHSw (x) tt % 

[0 0 7 8] 

[*7] 

I w(jt) <ix = I 

J -CO 

[0 0 7 9 ] ifflfTt-T ct 5Ct6o 

[0 0 8 0 ] S^tttf B9& w ( x ) <D&VM . T#y* 

So ff'J^tf, ^f^-OT^ y ?itm^tfMX\ T?y?/< 
5*-*tm*mj3t£ fctf, w (x) £B8 (a) coj: 



*3ffi/hT, ^^^-^M#^<bl£, w (x) 
^^'J^i^IglS (b) j: 9 (c x = l coi: ^(cS^cfil^^ 
or, ^ix^ibffins^<*or«^SH»(c-rix««t 
i\ ^lixtt, fSP^ija^KixS^, hj^op^5I^^p^ 

7 ^-ftimmfttehtf, w (x) srWx.tfia8 (c) 

fdioo^gj: 0 fci«jgffir-iCSi:#*.bixS/t»t>-Cfc 
So *>5^tt, Ite?:/!i>hrni«, ^^Y-^- 

#x.^ttSfc*!>r^So J:ot, 9 om.<nfe%Ltt<ofo 

so &<D&mxco\mm\z.tt-tz>mthmft. too^g(ctt-<s 



(10 
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5tCfc!3, 18 (c) (D^mt^mX'h^o 
[0 0 8 1 ] JiILfc^Cl^^t. ^iCl 

&wmmv (k, m) fc^ffi-rs^feKo^Ta^*, 

[0 0 8 2 ] #?fi$m£ LT#b*iSW3r^ s>^7> 

y*-** (j) (j-i, . . . , j) \ctt-tz>m<o 

^T-foZo S*tttfBfl*w (x) fc. ftlccoxtc 

«- ! 



20 



£1TU fi^tttfHStco^Tf*, r<DlB«^«{d^< 
(x) £fEl£UT:fc< 0 tLT, r^B8l»ffiS:ffl^T«f 

So 

[0 0 8 31 i9 ( a ) (C^-f r a ( k , m , x ) 
ix«ffi«Lfc|fl«4:r ' (k, m, x) U B^tttt 
H*w (x) &Wixl*iSiHLfcH#&w' (x) tt 
/<? 5o a*^^4fiSrx = x 0 . xo+^x, x 0 + 
x, . . . , x 0 + (H-l) Axit5^ »6li, 
[0 0 8 4 ] 
[*8] 



V(/c,m) = 52>V(x 0 + hAx)r'(k,m,x 0 +hAx)Ax 



/i=0 

[ 0 0 8 5 ] T*ifi«T-^-5o £oT, ft: 8 "C * * S Wtt 
fftffflV (k, m) Wf^Hyr^^k, #m 
^S^LKftrnKatLTjlfcllU ^—^^^^3 0 3 — 

[0 0 8 6 ] s> 9'*y* — Z^WZi^ 

HIT, T^^^{C^S»^WftMttffffifflS:»tiJ"r 



Ufc^mz&fe$frX\i^Z&fr#\1&&<o ; T-9<03*$: 
[ 0 0 8 7 ] B 7 tC^-rWttf¥fffiffi^ffifi53 0 2 

[0 0 8 8] ±*£<z>£rft£(^ic it, 7^y^^7^ 
-^xSra3BEW(cK-fl:$ii:fct$o, Itm^O*^^^ 

[0089] 
^ [*9] 



V(k,m) = — I 



T(r a (k y m y x),CC)dx 



[0 0 9 0] {C«£oT\ ^^^y^VT^s/^^k, «^ [0 0 9 2 ] r^t^5 2MISr^So CixkLj; 

[0091] 40 i, »Kt>^yy/tT, 

mi 0] [ 0 0 9 3 ] 



r(jc t o) = 




[»1 1 ] 



1 H-\ 

V{k,m) = —^T(r\k y m,x 0 +h&x),a)&x 



[0 0 9 4] (c£oT$r9£ifi{£lU m&Wffim&nm l/ry?Xk, ^^ig^L?SSm{^LTSffiL, 7 s 

t6 0 »u (nmmwmmv tk t m) zz-fiT^v << so 3 0 3^tb*-^s. 



2L 

[0 0 9 5] £ &mm&M< *5iBH<Z>^* 

[0 0 9 6 ] #*9!ott*aa>LifA^*^X 
[0 0 9 7 ] *«»ott-7-S^ L#A^^f AXVSf 

[0 0 9 8 ] */L±|EE»«#«if--/'<K«&^(-ffix. 
[0 0 9 9] 

<tt>, A*HfftKHLfcS^Sa>L»*&ftSU # 
[0 10 0] ^co^&te. ^fimfa&Z'rJV U\^ftm 

U S^8a>LO#AKJB^5fc^fc£. 
[@l] *j8K^>* l OKtt^ffio^P ^ ^ Br* 

[12] h 1 cos^a^ussswiijau o ocd$j#£|& 

[EI3] *3SW<z>»2 o^co^f&co:/ ci ^Bt'fc 

<5 o 
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[B4] ^mm<om3<omm<Dmm<D-y^ ^it*^ 

IB 5 ] 11 3 O^iga* L4#tt*fEJ*Kfi 13 2 
[§7] B 5 0m^aA>U4#tt^£j*£ff 2 0 SCO^^O 

[is] r * ^ ^oRttfffflfifliaLaitcffi^sa^itBa 

[19] ttttJ*o«*^oOT4:^-rg|-C*>5 0 
[H10] tt*<7>«^-SA»L#A«^WS:^-riaT-*> 
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